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Abstract
Objectives:  To  describe  the  degree  of  disability,  anthropometric  variables,  quality  of  life  (QoL),
and school  backpack  weight  in  boys  and  girls  aged  11-17  years.  The  differences  in  QoL  between
those who  did  or  did  not  report  low  back  pain  (LBP)  were  also  analyzed.
Methods:  Eighty-six  girls  (13.9  ±  1.9  years  of  age)  and  63  boys  (13.7  ±  1.7  years  of  age)  par-
ticipated.  LBP  was  assessed  by  questionnaire,  and  disability  using  the  Roland-Morris  Disability
Questionnaire.  QoL  was  assessed  by  the  Pediatric  Quality  of  Life  Inventory  (PedsQL).  Multivariate
analyses of  variance  and  covariance  were  used  to  assess  differences  between  groups.
Results: Girls  reported  higher  disability  than  boys  (p  =  0.01),  and  lower  QoL  in  the  domains
of physical  (p  <  0.001)  and  emotional  functioning  (p  <  0.01),  psychosocial  health  (p  =  0.02)  and
physical health  summary  score  (p  <  0.001),  and  on  the  total  PedsQL  score  (p  <  0.01).  School
backpack weight  was  similar  in  both  genders  (p  =  0.61)  and  in  participants  with  and  without
LBP (p  =  0.15).  After  adjustments,  participants  with  LBP  reported  lower  physical  functioning
(p <  0.01),  inﬂuencing  lower  physical  health  summary  score  (p  <  0.01).
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Conclusions:  Girls  had  higher  disability  and  lower  QoL  than  boys  in  the  domains  of  physical  and
emotional  functioning,  psychosocial  health,  and  physical  health  summary  scores,  and  on  the
total PedsQL  score;  however,  similar  school  backpack  weight  was  reported.  Participants  with
LBP revealed  lower  physical  functioning  and  physical  health  summary  score,  yet  had  similar
school backpack  weight  to  those  without  LBP.
© 2015  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  All  rights  reserved.
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Qualidade  de  vida,  peso  das  mochilas  escolares  e  lombalgia  não  especíﬁca  em
crianc¸as  e  adolescentes
Resumo
Objetivos:  Descrever  o  grau  de  incapacidade,  variáveis  antropométricas,  qualidade  de  vida
(QV) e  peso  das  mochilas  escolares  em  meninos  e  meninas  com  11-17  anos  de  idade.  Também
são analisadas  as  diferenc¸as  na  QV  entre  os  que  relataram  ou  não  lombalgia  (LBP).
Métodos: 86  meninas  (13,9  ±  1,9  anos)  e  63  meninos  (13,7  ±  1,7  anos)  participaram.  A  LBP
foi avaliada  por  um  questionário  e  a  incapacidade  pelo  Questionário  Roland-Morris.  A  QV  foi
avaliada  pelo  Questionário  Pediátrico  sobre  Qualidade  de  Vida  (PedsQL).  As  análises  de  variância
e de  covariância  multivariadas  foram  usadas  para  avaliar  as  diferenc¸as  entre  os  grupos.
Resultados:  As  meninas  relataram  maior  incapacidade  que  os  meninos  (p  =  0,01)  e  menor  QV  nos
domínios  de  funcionamento  físico  (p  <  0,001)  e  emocional  (p  <  0,01),  no  escore  sumário  de  saúde
psicossocial  (p  =  0,02)  e  saúde  física  (p  <  0,001)  e  no  escore  total  no  PedsQL  (p  <  0,01).  O  peso  das
mochilas  escolares  era  semelhante  para  ambos  os  sexos  (p  =  0,61)  e  para  os  participantes  com
e sem  LBP  (p  =  0,15).  Após  ajustes,  os  participantes  com  LBP  relataram  menor  funcionamento
físico (p  <  0,01),  inﬂuenciando  um  menor  escore  sumário  de  saúde  física  (p  <  0,01).
Conclusões:  As  meninas  tiveram  maior  incapacidade  e  menor  QV  que  os  meninos  nos  domínios
de funcionamento  físico  e  emocional,  nos  escores  sumários  de  saúde  psicossocial  e  física  e  no
escore total  no  PedsQL;  contudo,  foi  relatado  um  peso  semelhante  das  mochilas  escolares.  Os
participantes  com  LBP  revelaram  menor  funcionamento  físico  e  escore  sumário  de  saúde  física,
mesmo carregando  mochilas  escolares  de  mesmo  peso  que  aqueles  sem  LBP.
© 2015  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Todos  os  direitos
reservados.
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uality  of  life  (QoL)  takes  into  account  subjective  interpre-
ations  and  the  process  in  which  each  individual  compares
is  current  life  with  some  identiﬁed  criteria.1 Studies
nvestigating  gender  differences  in  QoL  have  produced
ome  equivocal  results,  with  some  reporting  lower  QoL2
n  females,  while  others  have  not  observed  any  difference
etween  males  and  females.3 Accordingly,  the  effect  of  gen-
er  upon  QoL  remains  unclear.  This  subjective  concept  could
lso  be  inﬂuenced  by  several  health  conditions,  including
onspeciﬁc  low  back  pain  (LBP).3 Among  adults,  LBP  is  a
ommon  symptom,  with  7%  to  80%  of  the  population  expe-
iencing  at  least  one  episode  in  their  lifetime,  and  80%  to
5%  of  cases  are  considered  as  nonspeciﬁc  LBP.4 In  children
nd  adolescents,  the  prevalence  of  LBP  is  quite  similar  with
hat  observed  in  adults.5 Thus,  the  prevalence  of  LBP  in  chil-
ren  and  adolescents  remains  high,  varying  between  30-70%,
epending  on  the  pain  deﬁnition,  population  age,  and  type
f  research  design  of  the  study.6
Health  professionals  and  parents  have  highlighted  the
egular  wearing  of  backpacks,  for  the  purpose  of  carrying
chool  materials  and  supplies,  as  a  potential  risk  factor  for
BP  in  children  and  adolescents.7 Despite  the  absence  of
t
b
1eference-values  for  the  weight  of  school  backpacks,  the
ncreased  load  is  seen  as  an  important  factor  favoring  back
ain,8 and  most  researchers  and  health  practitioners  agree
ith  a  limit  for  the  weight  of  a  backpack  which  should  not
xceed  10%  of  the  student’s  body  mass,  and  the  weight
hould  be  equally  distributed  across  both  shoulders.8
Over  10%  to  40%  of  adolescents  have  reported  that
heir  daily  activities  are  being  somewhat  limited  by  LBP.9,10
urther  research  has  revealed  that  LBP  experienced  in
hildhood  is  associated  with  chronic  LBP  in  adulthood.8
owever,  few  studies  have  speciﬁcally  used  validated  and
tandardized  instruments  to  examine  the  LBP  and  its  poten-
ial  effect  on  QoL.11 Similarly,  the  overall  health  status
f  adolescents  who  usually  report  LBP  is  unknown  and  it
eems  to  be  difﬁcult  to  deﬁne  the  boundaries  of  an  unique
xperience,  or  the  pain  as  a health  problem.7 The  use  of
tandardized  QoL  instruments  may  disclose  the  health  status
mong  different  general  populations,  individuals  suffering
ain,  and  subgroups  of  children  and  adolescents  reporting
BP.
In  the  context  of  these  trends,  the  present  study  aimed
o  describe  the  degree  of  disability,  anthropometric  varia-
les,  QoL,  and  school  backpack  weight  in  boys  and  girls  aged
1-17  years.  In  addition,  this  investigation  also  studied  the
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CQuality  of  life,  school  backpack  weight,  and  nonspeciﬁc  low
differences  in  QoL  between  children  and  adolescents  who
did  or  did  not  report  LBP.
Methods
Study  design  and  participants
The  study  had  a  cross-sectional  design.  The  sample  was
recruited  from  12  classes  in  two  schools  of  the  city  of  Rio
Branco,  Brazil;  a  total  of  324  students  were  initially  eligi-
ble  to  participate  in  this  study.  However,  only  a  group  of
149  (86  females  and  63  males;  age  11-17  years)  remained
and  agreed  to  take  part  in  the  investigation,  after  consider-
ing  the  inclusion  criterion  as  a  ‘yes’  answer  to  the  following
question:  ‘‘During  the  last  year,  did  you  feel  any  episode
of  discomfort  in  the  low  back,  extending  to  the  legs?’’. The
exclusion  criteria  comprised  idiopathic  scoliosis,  spondylitis,
and  hernia  of  intervertebral  discus.
All  participants  agreed  to  take  part  of  this  study  and
their  parents/guardians  provided  written  informed  consent,
consistent  with  the  Declaration  of  Helsinki.  All  methods
and  procedures  of  this  investigation  were  approved  by  the
Institutional  Scientiﬁc  Board  of  the  University  of  Coimbra,
Portugal.  Clinical  data  were  recorded  using  structured  ques-
tionnaires,  which  were  administered  by  trained  research
assistants.
After  the  recruitment  period,  participants  were  invited
to  a  preliminary  meeting  in  which  they  were  informed  about
the  nature,  beneﬁts,  and  risks  of  the  study.  In  the  second
part  of  this  meeting,  participants  completed  the  Roland-
Morris  Disability  Questionnaire  (RMDQ),  and  the  Pediatric
Quality  of  Life  Inventory  (PedsQL).  A  second  meeting  was
then  scheduled  for  the  assessment  of  anthropometric  varia-
bles.  The  weight  of  each  participant’s  school  backpack  was
measured  on  three  separate  days  within  a  week  and  then  a
mean  value  across  all  three  days  was  calculated.
LBP
The  presence  of  LBP  in  the  past  month  was  evaluated  with
the  following  direct  question  at  the  time  of  the  assessment:
‘‘In  the  past  month,  have  you  had  low  back  pain  which  lasted
for  one  day  or  longer?’’.  In  case  of  a  positive  response,  par-
ticipants  were  instructed  to  indicate  the  site  of  pain  using  a
picture.11 Participants  were  also  asked  to  complete  a  version
of  the  RMDQ  which  had  been  adapted  and  validated  speciﬁ-
cally  for  the  Brazilian  population  by  Sardá  Júnior  et  al.12 The
RMDQ  is  a  simple  instrument  consisting  of  24  questions  with
dichotomous  responses  (yes/no)  and  measures  the  degree
of  disability  experienced  by  the  participant.  The  ﬁnal  score
on  the  RMDQ  represents  the  sum  of  positive  answers,  with  0
corresponding  to  a  person  without  any  complaints,  while  24
corresponds  to  a  person  with  very  severe  limitations.
Schober  testParticipants  were  also  asked  to  complete  the  Schober  test,
which  is  used  to  measure  the  mobility  of  the  lumbar  spine,
and  was  ﬁrst  described  by  Schober.13 The  test  is  carried
out  in  standing  position  and  in  maximum  forward  trunk
c
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exion,  keeping  the  knees  extended.  With  the  participant  in
he  orthostatic  position,  parallel  horizontal  lines  are  drawn
0  cm  above  and  5  cm  below  the  lumbosacral  junction.  The
est  was  considered  normal  when  there  was  variation  of  at
east  5  cm  between  the  measures  in  orthostatic  position  and
runk  ﬂexion.
ealth-related  quality  of  life  (HRQoL)
he  HRQoL  was  assessed  by  a  version  of  the  PedsQL14 that
as  adapted  and  validated  for  the  Brazilian  population  by
latchoian  et  al.15 This  questionnaire  can  be  used  to  assess
RQoL  in  healthy  children  and  adolescents,  and  in  those
ith  acute  and  chronic  health  conditions,  and  consists  of
3  items  comprising  four  multidimensional  scales:  i)  physi-
al  functioning  (eight  items);  ii)  emotional  functioning  (ﬁve
tems);  iii)  social  functioning  (ﬁve  items);  iv)  school  func-
ioning  (ﬁve  items).  The  four  multidimensional  scales  are
rouped  in  three  summary  scores:  i)  psychosocial  health
ummary  score  (15  items);  ii)  physical  health  summary  score
eight  items);  iii)  total  PedsQoL  score  (23  items).  Items  are
everse  scored  and  linearly  transformed  to  a  0-100  scale
0  =  100;  1  =  75;  2  =  50;  3 =  25;  4  =  0),  so  that  higher  scores
ndicate  better  HRQoL.
nthropometrics  and  school  backpack  weight
tature  was  measured  to  0.1  cm,  using  a  standard  stadiome-
er,  with  the  participants  in  the  upright  position,  without
hoes.  Body  weight  was  measured  barefoot  in  light  clothing
n  a  calibrated  digital  balance-beam  scale  (Filizola  PL  200,
ilizola®,  São  Paulo,  Brazil)  with  precision  to  the  nearest
00  g.  Body  mass  index  (BMI)  was  determined  by  calculat-
ng  the  ratio  of  the  body  mass  in  kg  by  stature  in  m2.  The
nthropometric  measurements  were  conducted  in  separate
ooms,  to  ensure  the  participants’  privacy.  School  backpack
eight  was  measured  at  three  separate  occasions  during  the
eek  with  the  same  digital  scale  (Filizola  PL  200,  Filizola®,
ão  Paulo,  Brazil).
tatistical  analysis
eans  and  standard  deviations  were  calculated  for  the  varia-
les  age,  body  weight,  stature,  BMI,  school  backpack  weight,
MDQ,  Schober  test,  and  HRQoL  scales  and  summaries.
ormality  of  the  distribution  was  veriﬁed  for  all  continu-
us  variables  by  the  Kolmogorov--Smirnov  test,  while  the
omogeneity  of  variance  was  checked  using  Levene’s  test.
omparisons  between  the  groups  with  or  without  LBP  were
erformed  using  multivariate  analysis  of  variance  (MANOVA)
nd  covariance  (MANCOVA),  controlling  for  gender,  age,
nd  stature.  Comparisons  between  genders  were  performed
sing  MANOVA,  and  for  the  scales  of  the  HRQoL,  also  with
ANCOVA  adjusted  for  the  degree  of  disability.  All  of  the
nalyses  were  performed  using  SPSS  for  Windows  (SPSS,  Inc.
hicago,  IL,  USA),  software  version  19.  The  0.05  level  of
onﬁdence  was  considered  as  statistically  signiﬁcant  for  all
nalyses.  Partial  eta  squared  was  used  to  evaluate  the  mag-
itude  of  differences  between  groups;  F  values  of  0.10,
.25,  and  0.40  were  interpreted  as  small,  medium,  and  large
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ffects,  respectively.  Translated  into  partial  eta  squared,
alues  of  0.01,  0.06,  and  0.14  were  considered  as  small,
oderate,  and  large  effects,  respectively.
esults
he  characteristics  of  the  participants  are  described  in
able  1.  Both  boys  and  girls  aged  between  11-17  years
eported  similar  mean  values  for  age  (p  =  0.214).  Mean  val-
es  for  body  mass  (p  =  0.910)  and  BMI  (p  =  0.211)  were  also
imilar  in  boys  and  girls,  though  boys  were  taller  than  girls
1.59  ±  0.10  cm  versus  1.56  ±  0.07  cm).  Compared  to  boys,
irls  reported  higher  levels  of  disability  as  assessed  by  the
MDQ  (p  =  0.007).  Girls  also  reported  lower  levels  of  HRQoL
han  boys,  as  measured  by  the  PedsQL,  and  also  in  terms  of
he  domains  of  ‘physical  functioning’  (p  =  0.003),  ‘emotional
unctioning’  (p  =  0.003),  ‘physical  health  summary  score’
p  = 0.003),  and  ‘total  PedsQL  score’  (p  =  0.016).  These  lower
cores  on  HRQoL  reported  by  the  girls  were  independent  of
egree  of  disability.
Table  2  highlights  comparisons  between  participants  with
BP  in  the  past  month  (n  =  90;  55  girls  and  35  boys),  and
ithout  LBP  in  the  past  month  (n  =  59;  31  girls  and  28
oys).  The  mean  value  for  HRQoL  was  higher  in  those  with-
ut  LBP  (p  <  0.001),  speciﬁcally  in  the  domains  of  ‘physical
unctioning’  (p  <  0.01),  and  ‘physical  health  summary  score’
p  < 0.01).  The  ‘total  PedsQL  score’  also  showed  the  same
rend  of  differences,  but  with  a  marginal  value  (p  =  0.056).
n  participants  with  LBP,  the  lower  HRQoL  mean  score  is
imilar  after  controlling  for  potential  confounding  effects
f  gender,  age,  and  stature.  No  differences  were  observed
etween  participants  with  LBP  and  without  LBP,  particularly
n  terms  of  school  backpack  weight,  on  the  Schober  test,
nd  in  the  PedsQL  scales  of  ‘emotional  functioning’,  ‘social
unctioning’,  ‘school  functioning’,  and  ‘psychosocial  health
ummary  score’.
iscussion
his  study  aimed  to  describe  and  to  compare  anthropomet-
ic  variables,  QoL,  and  school  backpack  weight  in  boys  and
irls  aged  11-17  years,  with  and  without  non-speciﬁc  LBP  in
he  past  month.  Boys  were  taller  than  the  girls  (Table  1),
hile  the  body  weight  and  the  BMI  were  similar  in  both  boys
nd  girls.  Of  note,  differences  in  stature  between  genders
ncrease  from  10  years  of  age;16 this  process  is  related  to  the
nset  of  adolescence,  which  has  been  explained  by  hormonal
nﬂuences  that  affect  females  before  males.17 The  pubertal
rowth  spurt  that  occurs  later  and  at  greater  intensity  in
ales  than  in  females  contributes  to  the  higher  stature  and
ody  weight  observed  in  boys  after  puberty.18
The  Schober  test  has  been  widely  used  by  several
uthors19 to  assess  the  extent  of  lumbar  ﬂexion.  Consis-
ent  with  previous  research,19 participants  of  the  current
tudy  with  LBP  obtained  similar  values  in  the  Schober  test
hen  compared  with  participants  without  LBP,  indepen-
ently  of  gender,  age,  and  stature  (Table  2).  However,
ome  studies  have  found  increased  mobility  to  be  associated
ith  decreased  LBP.20 The  majority  of  students  obtained
ore  than  15  centimeters  in  the  Schober  test,  which  is
 positive  performance.  The  lack  of  differences  in  that
b
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est  across  groups  could  be  associated  with  methodologi-
al  procedures  (e.g., those  assessments  were  conducted
uring  physical  education  classes).  Consequently,  students
ay  have  already  been  engaged  in  activity,  and,  thus,  had
mproved  their  muscular  temperature19 leading  to  enhance-
ents  in  ﬂexibility.  In  fact,  ﬂexibility  has  also  been  shown
o  vary  during  the  day,  and  differences  in  the  time  of
ssessment  may  have  inﬂuenced  the  comparison  of  results
etween  students  with  and  without  LBP  in  the  present  study,
orroborating  results  of  previous  studies.21
School  backpacks  were  regularly  used  by  the  majority  of
tudents  who  participated  in  the  current  study  (99%);  these
esults  are  consistent  with  levels  of  use  observed  by  oth-
rs  authors.19 Some  authors22 have  suggested  that  increasing
he  weight  of  the  school  backpack  is  associated  with  higher
revalence  of  LBP,  and  therefore,  causing  temporary  or  per-
anent  postural  maladaptation,  muscle  contracture,  and
nﬂammation.  Findings  from  the  present  study  revealed
hat  128  students  (86%)  had  at  least  one  episode  of  LBP  in
heir  lives  attributable  to  the  daily  transport  of  the  back-
acks,  which  is  consistent  with  values  reported  in  other
tudies.9 At  the  moment  of  the  evaluation,  60%  of  the
resent  participants  (n  =  90)  had  reported  LBP  in  the  last
onth,  nevertheless  all  participants  had  experienced  at
east  one  episode  of  discomfort  in  the  low  back  during  the
revious  year;  however,  no  differences  were  found  between
roups  with  and  without  LBP.  Despite  the  fact  that  these
esults  are  in  line  with  some  previous  studies,9,23 others
ave  found  associations  between  LBP  and  the  weight  of
he  school  backpack,24 particularly  when  asymmetrical  load-
ng  was  considered  (carrying  on  only  one  shoulder),  which
s  associated  with  higher  incidence  of  dorsal  and  lumbar
ain.25 In  fact,  the  absence  of  differences  between  partic-
pants  with  and  without  LBP  in  the  present  study  could  be
xplained,  at  least  in  part,  because  only  18%  of  students
arry  school  backpacks  on  one  shoulder,  while  78%  use  it
ilaterally;  the  remaining  4%  of  the  students  use  bag  with
heels  and  other  kinds  of  school  bags.
Another  source  of  variation  is  the  time  spent  between
ome  and  school,  and  the  type  of  transportation.  Prista
t  al.26 observed  that  LBP  appears  in  home-school  routes
onger  than  30  minutes.  The  majority  of  participants  of
he  present  study  (89%)  usually  travel  by  car  between
ome  and  school.  The  remaining  11%  of  students,  who
sually  go  to  school  by  walking,  do  it  in  a  short  time,
imiting  the  time  of  bearing  weight  on  the  back  (34%  walk
or  less  than  15  minutes;  35%  between  15-30  minutes;  31%
ver  30  minutes).  This  certainly  contributed  to  explain  the
ack  of  association  between  LBP  and  the  school  backpack
eight.
Although  this  study  does  not  provide  support  for  backpack
eight  as  risk  factor  for  short-term  LBP,  it  could  not  exclude
ts  long-term  effects.  In  fact,  the  long-term  consequences
f  carrying  heavy  backpacks  include  discomfort  and  back
ain.27 Therefore,  Bauer  &  Freivalds28 state  that  the  weight
f  the  backpack  should  not  exceed  10%  of  the  body  weight
nd,  therefore,  could  positively  contribute  to  avoid  future
ealth  problems.  In  the  present  study,  the  mean  values  for
ackpacks  weight  was  4.04  ±  1.24  kg,  and  for  body  weight
as  52.8  ±  12.6  kg,  which  falls  within  the  limits,  and  proba-
ly  also  contributes  to  the  absence  of  signiﬁcant  differences
etween  participants  with  and  without  LBP.
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Table  1  Participants’  characteristics  and  differences  between  genders  calculated  with  multivariate  analysis,  adjusted  for  the  Roland-Morris  Disability  Questionnaire  (RMDQ).
Total
(n  =  149)
Girls
(n  =  86)
Boys
(n  =  63)
Group  effect
p-values
RMDQ-adjusted
p-values
Min-Max  Mean  (standard
deviation)
Min-Max  Mean  (standard
deviation)
Age,  years 13.8  (1.9) 11  -  17 13.9  (1.9) 11  -  17 13.5  (1.8) 0.214 -
Body weight,  kg 52.8  (12.6) 34.0--102.9 52.7  (12.0) 28.8--92.6 52.9  (13.6) 0.910 -
Height, cm 1.57  (0.09) 1.38--1.76 1.56  (0.07) 1.35--1.81 1.59  (0.10) 0.040a -
Body mass  index,  kg/m2 21.2  (3.8) 15.5--36.5 21.5  (3.7) 13.5--32.1 20.7  (4.0) 0.211 -
School backpack  weight,  kg 4.04  (1.24) 2.10--7.00 4.08  (1.15) 1.70--7.50 3.97  (1.35) 0.613 -
Roland-Morris  (0-24) 5.2  (3.6) 0.0--18.0 6.0  (3.6) 0.0--14.0 4.2  (3.4) 0.007b -
Schober test,  cm 15.6  (1.0) 12.5--18.0 15.7  (1.1) 13.5--17.5 15.4  (1.0) 0.101 -
PedsQL (0-100)
Physical  functioning  72  (16)  13--94  68  (17)  31--97  79  (13)  <  0.001c 0.003b
Emotional  functioning  63  (17)  20--90  59  (15)  15--100  69  (18)  0.001b 0.003b
Social  functioning  81  (17)  25--100  79  (17)  45--100  83  (15)  0.094  0.454
School functioning  74  (16)  25--100  74  (15)  10--100  74  (16)  0.804  0.705
Psychosocial health  summary  score  73  (13)  43--95  70  (12)  30--98  76  (13)  0.021a 0.118
Physical health  summary  score  72  (16)  13--94  68  (17)  31--97  79  (13)  <  0.001c 0.003b
Total  PedsQL  score  72  (13)  33--93  69  (12)  42--97  77  (12)  0.001b 0.016a
PedsQL, Pediatric Quality of Life Inventory.
a p < 0.05.
b p < 0.01.
c p < 0.001.
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Table  2  Multivariate  analysis  between  groups,  adjusted  for  gender,  age,  and  stature.
Variables  Total
(n  =  149)
With  LBP
(n  =  90)
Without  LBP
(n  =  59)
Group
effect
p-values
Gender-
adjusted
p-values
Gender  and
age-adjusted
p-values
Gender,  age  and
stature-adjusted
p-values
School  backpack  weight,
kg
4.04  (1.24)  3.92  (1.14)  4.21  (1.36)  0.154  0.141  0.118  0.124
Roland-Morris  (0-24)  5.21  (3.62)  6.26  (3.79)  3.61  (2.65)  <  0.001a <  0.001a <  0.001a <  0.001a
Schober  test,  cm 15.6  (1.0) 15.6  (1.0)  15.4  (1.0)  0.168  0.211  0.204  0.196
PedsQL (0-100)
Physical  functioning 72  (16) 69  (17) 78  (14) <  0.01b <  0.01b <  0.01b <  0.01b
Emotional  functioning 63  (17) 62  (18) 64  (16) 0.609 0.820 0.845 0.851
Social functioning  81  (17)  80  (18)  82  (15)  0.450  0.538  0.558  0.571
School functioning  74  (16)  74  (14)  74  (18)  0.876  0.892  0.912  0.921
Psychosocial  health
summary  score
73  (13)  72  (13)  73  (13)  0.530  0.667  0.693  0.705
Physical health
summary  score
72  (16)  69  (17)  78  (14)  <  0.01b <  0.01b <  0.01b <  0.01b
Total  PedsQL  score  72  (13)  71  (13)  75  (12)  0.056  0.092  0.089  0.094
PedsQL, Pediatric Quality of Life Inventory.
a p < 0.001.
b p < 0.01.
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TSigniﬁcant differences between-subjects effects.
In  the  present  study,  girls  reported  lower  mean  values
or  HRQoL  than  boys  in  ‘physical  functioning’,  ‘emotional
unctioning’,  ‘psychosocial  health  summary  score’,  ‘physi-
al  health  summary  score’,  and  ‘total  PedsQL  score’.  After
ontrolling  for  the  degree  of  disability,  those  differences
ere  maintained  with  exception  for  the  ‘psychosocial  health
ummary  score’  (Table  1).  The  lower  HRQoL  exhibited  by
he  girls  could  be  partially  explained  through  the  different
ecreational  activities;  boys  have  more  leisure  time  than
irls,  while  female  adolescents  are  probably  more  focused
elping  their  mothers  in  household  chores.  Another  possi-
le  explanation  is  related  to  the  onset  of  puberty  and  its
ssociations  to  physique  changes;  in  fact,  females  face  great
hallenges,  because,  for  example,  the  onset  of  menstruation
auses  frequent  complaints,  previously  observed  by  Kolip.29
urthermore,  individual  differences  in  biological  maturation
ave  been  shown  to  account  for  the  age  related  declines  in
RQoL  in  UK  adolescent  females.30 The  hormonal  ﬂuctua-
ions  that  occur  in  teenage  girls  may  further  contribute  to
hanges  in  psychological  well-being.2
A  person  with  symptoms  of  LBP  is  often  partially  and
emporarily  diminished  in  the  performance  of  everyday
ctivities,  which  negatively  impacts  QoL,  and  legitimizes  per
e  the  importance  of  quantifying  the  subsequent  functional
isability.10 However,  this  is  not  a  consensus  with  others
uthors.11 The  RMDQ  was  used  in  the  present  study  to  assess
he  degree  of  functional  disability,  revealing,  as  expected,
igher  disability  in  those  who  referred  LBP,  independently  of
he  gender,  age,  and  stature  (Table  2).  Of  note,  participants
ith  LBP  had  lower  HRQoL,  but  only  in  the  dimensions  of
physical  functioning’  and  ‘physical  health  summary  score’;
hese  differences  were  maintained  after  controlling  for  the
ffects  of  the  gender,  age,  and  stature.  These  ﬁndings  high-
ight  the  negative  impact  of  the  LBP  on  the  physical  domain
f  the  HRQoL  in  youth.
A
T
PIn  the  current  study,  participants  with  and  without  LBP
arried  similar  school  backpack  weight,  which  seems  to
uggest  that  the  weight  of  the  backpacks,  if  within  the  rec-
mmended  values,  is  not  a  risk  factor  for  LBP.  In  addition,
ndings  suggest  that  girls  have  higher  levels  of  disability
han  boys,  and  lower  HRQoL,  particularly  in  the  domains
f  physical  and  emotional  functioning,  which  impacts  the
otal  HRQoL  score.  Finally,  the  present  study  suggests  that
articipants  with  LBP  report  lower  perceived  HRQoL,  specif-
cally  in  the  physical  functioning  domain.  Collectively,  these
ndings  are  of  importance,  especially  to  encourage  parents
nd  teachers  to  be  aware  of  risk  factors  associated  with
BP.  Moreover,  LBP  tends  to  be  of  low  intensity  and  fre-
uency,  and  adults  should  be  aware  that  children  should  not
e  exposed  to  excessive  loads  arising  from  school  supplies,
o  contribute  to  a  better  QoL  during  youth.
In  conclusion,  girls  reported  higher  disability  levels,  and
ower  QoL  in  the  domains  of  physical  and  emotional  func-
ioning,  psychosocial  health  summary  score,  physical  health
ummary  score,  and  in  the  total  PedsQL  score,  comparing
ith  boys.  The  school  backpack  weight  was  similar  in  both
enders,  was  within  the  recommended  values,  and  was  unre-
ated  to  LBP.  After  controlling  for  potential  confounders,
articipants  with  LBP  have  lower  HRQoL,  speciﬁcally  in  the
omains  of  physical  functioning,  and  lower  physical  health
ummary  score.
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